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Description
Technical Field

This invention relates generally to internal com-
bustion engines and more particularly to a device for
reducing noise emission by increasing the rigidity of
the block with a stiffener plate.

Background Art

In general, it is common knowledge that by in-
creasing overall rigidity of large planar sections of an
engine or compressor block, the noise emitted there-
from can be reduced. However, excess material in-
creases weight and reduces the weight to horsepower
ratio for highway applications. Furthermore, excess
material increases component costs. One concept to
increase rigidity is discussed in a paper by Priede,
Grover and Lalor, published in The Society of Automo-
tive Engineers Journal, Paper No. 450, 1969. The pa-
per suggests the use of a crank frame and crank beam
structure to reduce engine block deformation which
consequently causes a reduction in noise. A major
problem of such a structure as disclosed in the paper
is that a radical engine redesign is required. Such a
design would require a total revision of the existing en-
gine concept. Therefore, use of such a concept is un-
realistic for adapting to an existing engine design.

U.S. Patent 3,841,203 discloses a rigid beam
bolted to the bearing caps and the block sidewalls of
an engine or compressor to improve crankshaft and
crankcase stiffness.

UK Patent Application GB 2 164 389A discloses
a stiffening frame with cross members below detach-
able crankshaft bearing caps.

JP-A-60 95 164 discloses an engine having an
antivibration structure in the form of a beam at about
the center portion of the engine block having its ends
fixed to the lower portion of a skirt area.

The present invention is directed to overcoming
one or more of the problems as set forth above.

Disclosure of the Invention

In accordance with the present invention, an en-
gine comprises the features set forth in claim 1. Pre-
ferred embodiments of the invention are stated in the
dependent claims.

The present invention provides a rigidifying or
strutural member which is a simple, inexpensive,
light-weight solution to increasing structural stiffness
of a cylinder block. The member is secured in frictional
contact with th inner mounting surface inside the oil
pan. The member reduces the interface for lubriction
leakage since it is positionend within the pan and sim-
plifies serviceability and reduces component com-
plexity since it is free of connection with the main bear-
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ing caps.

Brief Description of the Drawings

Fig. 1 is an end view of an engine embodying the
present invention with portions shown in section for il-
lustration convenience.

Fig. 2 is a bottom view of a sound damping mem-
ber of Fig. 1.

Fig. 3 is a side view of an engine embodying the
present invention with portions shown in section for il-
lustration convenience.

Fig. 4 is a cross-sectional view of another em-
bodiment of the present invention.

Best Mode for Carrying Out The Invention

Referring to Figs. 1 and 4, an internal combustion
engine 10 includes a cylinder block 12, crankshaft
mounting means 13 which includes a plurality of main
bearing caps 14 removably attached to the cylinder
block 12 by a plurality of bolts 15, a crankshaft 16 ro-
tatably connected to the cylinder block 12 by the plur-
ality of main bearing caps 14, a plurality of piston and
connecting rod assembly 20, and a plurality of con-
necting rod bearing caps 22 removably attached to
the plurality of piston and connecting rod assemblies
20 by a plurality of bolts 24.

The cylinder block 12 includes a pair of elongate,
spaced apart sidewalls 30,32 which extend below and
are elevationally, downwardly spaced from the crank-
shaft mounting means 13. The block 12 further in-
cludes a pair of opposite ends 34,36. An outer mount-
ing surface 38 is defined along a lower edge or bottom
39 of the cylinder block 12 and the sidewalls 30,32.
The crankshaft mounting means 13 is integral with the
block 12 and is in elevationally, upwardly spaced re-
lation to the outer mounting surface 38. A plurality of
longitudinally spaced integral struts 40 bridge be-
tween the thin sidewalls 30,32. Each of the struts 40
has a pair of laterally spaced apartlegs 44,46 extend-
ing downwardly from the crankshaft mounting means
13 toward the lower edge 39 of the cylinder block 12.
An inner mounting surface 48 is provided at the bot-
tom of each of the legs 44,46 near the lower edge 39
of the block 12. In the specific embodiment shown, the
inner mounting surfaces 48 and the outer mounting
surfaces 38 lie on the same horizontal plane but as an
alternative could be disposed on different horizontal
planes. Each of the legs 44,46 has a threaded hole 50
therein extending upwardly from the inner mounting
surface 48. The cylinder block 12 has a plurality of
threaded holes 52 therein extending upwardly from
the outer mounting surface 38. The cylinder block 12
has a fluid passage 54 therein opening at the inner
mounting surface 48.

An oil pan 60 is removably attached to the cylin-
der block 12 by a plurality of bolts 62 in engagement
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with the threaded holes 52 in a conventional manner.
The oil pan 60 has a lubricant retaining bowl portion
64 near one end and a lip 66 at the upper portion. A
gasket 68 is sealingly interposed between the lip 66
and the outer mounting surface of the block 12.

As best shown in Fig. 1, a sound damping or rigi-
difying means 70 has an inner mounting side 72 and
is clamped in frictional engagement with the inner
mounting surface 48 by a plurality of bolts 74 in en-
gagement with the threaded holes 50. The sound
damping means 70 bridges the space between the
thin sidewalls 30,32. The sound damping or rigidifying
means 70 of this embodiment includes a structural
member 75 constructed of an aluminum casting with
an uninterrupted flange 76 therearound and a plural-
ity of equally spaced longitudinally positioned open-
ings 78 therethrough. An oil pan side 80 of the mem-
ber 75 is provided with a plurality of strengthening ribs
82 extending therefrom. Afluid passage 84 is integral-
ly formed in the structural member 75 and communi-
cates with the opposite sides thereof. The fluid pas-
sage 84 at the inner mounting side 72 is in alignment
with the fluid passage 54 in the cylinder block 12. The
fluid passage 84 is sealed with the fluid passage 54
in any suitable manner.

A lubrication suction tube 110 is removably at-
tached to the structural member 75 in alignment with
one of the openings 86,88. The other opening is
closed in any suitable manner such as a plate or plug.
A strainer 118 is attached to the lower end of the tube
and is positioned in close proximity to the bowl portion
64 of the oil pan 60. The structural member 75 of this
embodiment is designed for use with several engine
arrangements, thus the passage 84 is provided with
a pair of spaced apart openings 86,88 at the oil pan
side 80.

An alternate embodiment of a structural member
75 of the present invention is disclosed in Fig. 4. It is
noted that the same reference numerals of the first
embodiment are used to designate similarly con-
structed counterpart elements of this embodiment. In
this embodiment, however, the structural member 75
of the sound damping or rigidifying means 70 is con-
structed from a piece of rolled steel stock. The mem-
ber 75 has a plurality of equally spaced longitudinally
positioned openings 78 therethrough. The fluid pas-
sage 84 is provided through the member 75 and is in
alignment with the fluid passage 54 in the cylinder
block 12. The fluid passage 84 is sealed with the fluid
passage 54 and the suction tube 110 is removably at-
tached to the structural member 75 in fluid communi-
cation between the lubrication retaining bowl portion
64 of the pan 60 and the fluid passage 54 in the block
12.

As another alternative, the structural member 75
can be a fabrication and include the same structural
configuration as shown in Fig. 2 or 4.

The horizontal relationship of the inner mounting
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surfaces 48 and the outer mounting surfaces 38 as
defined earlier can be above or below one or the
other. For example, the outer mounting surfaces 38
could be in a horizontal plane below the inner mount-
ing surfaces 48 or vice versa. Furthermore, the inner
mounting surfaces 48 can be a part of either the struts
40 or the pair of sidewalls 30,32 or both the sidewalls
and struts 40,30,32. For example, the inner mounting
surfaces 48 could be an intermittently spaced surface
on individual struts 40 above or below the outer
mounting surface 38 on the sidewalls 30,32.

As an alternative, the suction tube 110 could be
designed to provide a sump at the opposite end of the
engine. The oil pan 60 would also require reversal.
Another design option would be to incorporate a cen-
ter sump, not shown, which would require a change
to the structure plate 75 to provide attachment of the
suction tube to the center and be in fluid communica-
tion with fluid passage 54. The tube 110 would be
mounted in the center of the member 75 rather than
near one end.

Industrial Applicability

The structural member 75 is used to add stiffness
to the bottom or lower edge 39 of the cylinder block
12 by interconnecting or tying the pair of sidewalls
30,32 together. As shown in Fig. 3, structural member
75 is used with a four cylinder engine block. The en-
gine is assembled in a conventional way. After assem-
bling the crankshaft 16 and the piston and connecting
rod assemblies 20 in the block 12, the member 75 is
positioned with the inner mounting side 72 in frictional
contact with inner mounting surface 48 of the pair of
sidewalls 30,32 and the fluid passage 84 in fluid com-
munication with the fluid passage 54 in the block. The
plurality of bolts 74 is used to attach the structural
member 70 to the inner mounting surfaces 48 of the
struts 40. The clamping force of the bolts 74 and the
frictional contact of the inner mounting side 72 and the
inner mounting surface 48 forms a rigid structural ar-
rangement reducing vibrations and resultant noise
created therefrom. Thus, the block 12 with its pair of
sidewalls 30,32 no longer acts as a bell, because of
the addition of member 75 which greatly increases the
rigidity of the structure. The plurality of openings 78
reduce weight and provide an opening through which
the crankshaft 16 and connecting rod caps 14 canro-
tate during engine 10 operation. The openings 78 al-
low the structural member 75 to be positioned nearer
to the crankshaft 16 without interference therebetw-
een. If the openings 78 did not exist, the length of the
sidewalls 30,32 would need to be extended to prevent
interference between the member 75 during opera-
tional rotation of the crankshaft 16 and connecting rod
caps 14. The tube 110 is aligned in sealing engage-
ment with one of the openings 86,88 and the fluid pas-
sage 84 in the member 75 and provides fluid commu-
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nication between an engine oil pump not shown and
the lubricating oil in the oil pan 60. The fluid passage
84 is sealingly closed to complete fluid communica-
tion between the lubrication oil and the oil pump. After
completing the internal assembly of the engine com-
ponents, the oil pan 60 and gasket 68 are positioned
in sealing relationship with the outer mounting surface
38 of the block 12 in a conventional manner.

Thus, the primary advantages of the sound
damping and rigidifying means 70 is its ability to re-
duce noise emanated from the engine by tying the
sidewalls 30,32 together and avoid the need to in-
crease the thickness of the sidewalls 30,32 and con-
sequently the weight of the engine 10. The member 75
bridges the space between the struts 40 thus prevent-
ing the thin sidewalls 30,32 from vibrating. The bolts
74 force the inner mounting side 72 and the inner
mounting surface 48 together in frictional engage-
ment forming a rigid structure. The serviceability of
the engine components, main bearing caps 14, crank-
shaft 16, and piston and connecting rod assembly 20
remain unaffected by the addition of the member 75
since it is free of connection with the main bearing
caps. The member 75 is readily adaptable to conven-
tional engine designs by a simple modification of the
lower edge or bottom portion of the cylinder block 12.
The weight of the member 75 has been held to a mini-
mum without affecting the structural integrity thereof
by using an aluminum casting with reinforcing ribs 82
and openings 76. Furthermore, the addition of fluid
passage 84 simplifies the lubrication arrangement of
the engine by allowing the suction tube 110 to be easi-
ly located at various positions within the oil pan 60.

Claims

1. An engine (10) including a cylinder block (12)
having a pair of elongate, spaced apart sidewalls
(30, 32) each defining an outer mounting surface
(38) along a lower edge (39) thereof, crankshaft
mounting means (13) integral with the block (12)
in elevationally upwardly spaced relation to the
outer mounting surface (38) and including remov-
able bearing caps (14), the sidewalls (30, 32) fur-
ther defining inner mounting surfaces (48) eleva-
tionally spaced below the bearing caps (14), an oil
pan (60) removably mounted on the outer mount-
ing surfaces (38) of the sidewalls (30, 32), and a
seal (68) between the oil pan (60) and the outer
mounting surfaces (38) of the side wall (30, 32)
to provide a sealing relationship therebetween,
characterized by a rigidifying structure (70) inter-
connecting the sidewalls (30, 32) along substan-
tially the entire length of the sidewalls (30, 32), the
rigidifying structure (70) having a pair of surfaces
(72) each engaged with one of the inner mounting
surfaces (48) of the sidewalls (30, 32) along the
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entire length of the surfaces (72), and means for
securing (74) the rigidifying structure (70) to the
sidewalls (30, 32) with the surfaces (72) contigu-
ous to the inner mounting surfaces (48).

2. The engine of claim 1 wherein the sidewalls (30,
32) are thin and have a plurality of longitudinally
spaced integral struts (40).

3. The enigne of claim 2 wherein said inner mount-
ing surfaces (48) extend accross the bottoms of
the struts (40).

4. The engine of any of claims 1 to 3 wherein said
rigidifying structure (70) further includes a fluid
passage (84) therethrough.

5. The engine of claim 4 wherein the fluid passage
(84) exits the oil pan side (80) and is in fluid com-
munication with the engine lubricant.

6. The engine of any of claims 1 to 5 wherein said
rigidifying structure (70) includes a plurality of
openings (78) therethrough.

7. The engine of any of claims 1 to 6 wherein said
rigidifying structure (70) includes a plurality of
strengthening ribs (82).

8. The engine of any of claims 1 to 6 wherein said
rigidifying structure (70) is a plate having a plur-
ality of openings (78) therethrough.

Patentanspriiche

1. Ein Motor (10), der folgendes aufweist:
einen Zylinderblock (12) mit einem Paar von lang-
gestreckten mit Abstand angeordneten Seiten-
wénden (30, 32), deren jede eine &ufere Befesti-
gungsoberflache (38) entlang einer unteren kan-
te (39) definiert,
Kurbelwellenbefestigungsmittel (13) integral aus-
gebildet mit dem Block (12) in einer h6henmaRig
nach oben mit Abstand angeordneten Beziehung
zu der duleren Befestigungsoberflache (38) und
ein schlieBlich entfernbarer Lagerkappen (14),
wobei die Seitenwénde (30, 32) ferner innere Be-
festigungsoberfldchen (48) definieren und zwar
héhenméaBRig mit Abstand angeordnet unterhalb
der Lagerkappen (14),
eine Olschale (60) entfernbar angeordnet an den
unteren Befestigungsoberflachen (38) der Sei-
tenwénde (30, 32), und
eine Dichtung (68) zwischen der Olschale (60)
und den duleren Befestigungsoberfldchen (38)
der Seitenwand (30, 32), um eine Abdichtbezie-
hung dazwischen vorzusehen,
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gekennzeichnet durch,

eine Verstarkungsstruktur (70), die die Seiten-
wénde (30, 32) langs im wesentlichen der gesam-
ten Lange der Seitenwande (30, 32) verbindet,
wobei die Verstarkungsstruktur (70) ein Paar von
Oberflachen (72) aufweist, deren jede in Eingriff
steht mit einer der inneren Befestigungsoberfla-
chen (48) der Seitenwénde (30, 32) entlang der
gesamten Lange der Oberflachen (72), und Mittel
zur Befestigung (74) der Verstérkungsstruktur
(70) an den Seitenwanden (30, 32), wobei die
Oberflachen (72) angrenzend zu den inneren Be-
festigungsoberfldchen (48) verlaufen.

2. Motor nach Anspruch 1, wobei die Seitenwénde
(30, 32) diinn sind und eine Vielzahl von in Langs-
richtung mit Abstand angeordneten integralen
Streben (40) aufweisen.

3. Motor nach Anspruch 2, wobei die inneren Befe-
stigungsoberfldchen (48) sich lber die Bdden
der Streben (40) sich hinweg erstrecken.

4. Motor nach einem der Anspriiche 1 bis 3, wobei
die Verstarkungsstruktur (70) ferner einen hin-
durchverlaufenden Strémungsmitteldurchla®
(84) aufweist.

5. Motor nach Anspruch 4, wobei der Stromungsmit-
teldurchlaR (84) aus der Olschalenseite (80) aus-
tritt und in Strdmungsmittelverbindung steht mit
dem Motorschmiermittel.

6. Motor nach einem der Anspriiche 1 bis 5, wobei
die Verstarkungsstruktur (70) eine Vielzahl von
hindurchverlaufenden Offnungen (78) aufweist.

7. Motor nach einem der Anspriiche 1 bis 6, wobei
die Verstarkungsstruktur (70) eine Vielzahl von
Verstarkungsrippen (82) aufweist.

8. Motor nach einem der Anspriiche 1 bis 6, wobei
die Verstarkungsstruktur (70) eine Platte ist, die
eine Vielzahl von hindurchgehenden Offnungen
(78) aufweist.

Revendications

1. Moteur (10) comportant un bloc-cylindres (12)
pourvu de deux parois latérales allongées (30,
32) espacées I'une de I'autre qui définissent cha-
cune une surface de montage extérieure (38) le
long de leur bord inférieur (39), des moyens de
montage de vilebrequin (13) solidaires du bloc
(12) dans une relation espacée vers le haut ver-
ticalement par rapport a la surface de montage
extérieure (38) et comprenant des chapeaux de
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paliers amovibles (14), les parois latérales (30,
32) définissant également des surfaces de mon-
tage intérieures (48) situées a une certaine dis-
tance verticalement au-dessous des chapeaux
de paliers (14), un carter a huile (60) monté d’une
maniére amovible sur les surfaces de montage
extérieures (38) des parois latérales (30, 32), et
un joint d’étanchéité (68) disposé entre le carter
a huile (60) et les surfaces de montage extérieu-
res (38) des parois latérales (30, 32) pour établir
une relation d’étanchéité entre ceux-ci, caractéri-
sé par une structure de rigidification (70) qui relie
entre elles les parois latérales (30, 32) sensible-
ment le long de la totalité de la longueur de ces
derniéres, structure de rigidification (70) qui pré-
sente deux surfaces (72) respectivement en
contact avec I'une des surfaces de montage inté-
rieures (48) des parois latérales (30, 32) le long
de la totalité de la longueur des surfaces (72), et
par des moyens (74) destinés a assujettirla struc-
ture de rigidification (70) aux parois latérales (30,
32), les surfaces (72) étant contigués aux surfa-
ces de montage intérieures (48).

Moteur selon la revendication 1, dans lequel les
parois latérales (30, 32) sont minces et possé-
dent plusieurs éléments de renforcement solidai-
res (40) espacés longitudinalement.

Moteur selon la revendication 2, dans lequel les-
dites surfaces de montage intérieures (48)
s’étendent transversalement aux parties inférieu-
res des éléments de renforcement (40).

Moteur selon I'une quelconque des revendica-
tions 1 a 3, dans lequel ladite structure de rigidi-
fication (70) comporte également, ménagé a tra-
vers elle, un passage pour fluide (84).

Moteur selon la revendication 4, dans lequel le
passage pour fluide (84) débouche du c6té (80)
du carter a huile et est en communication fluidi-
que avec le lubrifiant du moteur.

Moteur selon I'une quelconque des revendica-
tions 1 a 5, dans lequel ladite structure de rigidi-
fication (70) comporte, ménagés a travers elle,
plusieurs orifices (78).

Moteur selon I'une quelconque des revendica-
tions 1 a 6, dans lequel ladite structure de rigidi-
fication (70) comporte plusieurs nervures de ren-
forcement (82).

Moteur selon I'une quelconque des revendica-
tions 1 a 6 dans lequel ladite structure de rigidifi-
cation (70) est une plague comportant, ménagés
a travers elle, plusieurs orifices (78).
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